Introduction
The World Health Organization (WHO) and the Joint United Nations Program on HIV/AIDS (UNAIDS) have defined early diagnosis of HIV infection as one of the priorities for controlling the AIDS epidemic worldwide. According to analyses by these agencies published in 2004, only 0.2% of adults in low and medium-income countries had been tested for HIV and received counseling, and 90% of the individuals that need an HIV test (based on exposure to risk) lack access to specialized services 1 .
In Brazil, HIV testing began in 1985, the same year that the U.S. Food and Drug Administration (FDA) registered the first diagnostic kits 2 . Since then, 28.1% of the Brazilian adult population from 15 to 54 years of age has received an HIV test 3 , a rate equivalent to that observed in other medium and low-income countries like South Africa and India, and lower than in other countries that have adopted comprehensive strategies to promote the diagnosis, like Cuba, Thailand, and the United States 4 .
The proportion of individuals that have tested for HIV infection in Brazil is higher among women (35%), individuals with complete primary schooling or more (38.5%), and residents of regions with better socioeconomic indicators and health services (34.9%) 3 , while the proportion of individuals that go take the HIV test to clarify a risk situation is low (9.2%) 5 .
As a way of expanding the supply of HIV diagnosis to populations and regions with higher HIV incidence, Brazil began implementation of a national network of Voluntary Counseling and Testing (VCT) Centers in 1988. These centers were organized to promote accessibility, gratuity, voluntariness, confidentiality, anonymity, and agility in supplying HIV testing, while recommending that counseling and diagnosis be performed effectively and in collaboration with the other health services for referral of the diagnosed cases 6 .
Furthermore, these testing and counseling services were to be implemented under the management of State and Municipal health departments in easily accessible sites with high HIV incidence, offering serological testing and preventive measures for the entire population, prioritizing those segments identified as having increased risk of infection, that experience difficulty in accessing conventional health facilities, and/or that rely on blood banks for HIV testing 6 .
Twenty years after the implementation of the first VCT center in Brazil, various studies using distinct methodologies have analyzed the innovative nature of these services, especially: presence of multidisciplinary teams; emphasis on health education practices; adequacy of the work process for meeting the needs of the target populations; inclusion of more vulnerable populations; and the possibility of using the information produced in the services for monitoring trends of the epidemic in the country 6, 7, 8, 9, 10 .
However, other studies highlight the limitations of these services, emphasizing, among other aspects, that a major share of preventive activities fail to include community interventions and are limited to counseling in conjunction with diagnosis. Such studies have also identified difficulties in linking into the health care network as a whole, deficiencies in referral and counterreferral, and low productivity, with few HIV tests performed in relation to the installed capacity 11, 12, 13 .
Nonetheless, the studies performed up to the moment do not include all of the VCT centers implemented in Brazil, raising difficulties to diagnose more precisely the contribution of these services in the development of AIDS prevention and control activities in the country.
Thus, the Ministry of Health requested a study on the existing circumstances of the VCT centers, focusing on acknowledgment of the structure, organization, and scope of these services.
This article analyzes the coverage of testing and counseling services in relation to the Brazilian population, the epidemic's dimensions, and the number of HIV tests performed under the Unified National Health System (SUS). The findings serve as basis for discussing the capacity of these services to contribute to the promotion of universal coverage and equity of access to HIV diagnosis by the Brazilian population. A study will also be presented on the services' geographic distribution in relation to the regions of Brazil with the highest AIDS incidence.
Methodology
The study of the national VCT network, called the Situational Diagnosis of Counseling and Testing Centers in Brazil, includes the entirety of these services in the country's 26 States and the Federal District. The services were identified through a Ministry of Health registry, which was updated by means of telephone inquiries to the State health departments and the centers themselves. VCT services were defined as those that adopted that name themselves or were referred to as such by States' the health departments or the Ministry of Health.
The data were collected from August 2006 to January 2007, using a structured questionnaire sent by mail and completed by the VCT administrators or health professionals working at the services and designated by them. For this study's purposes, information was used on the number of HIV tests (ELISA, or enzyme-linked immunosorbent assay) conducted in the year 2005; the HIV-positive rate for the service's clientele; municipality of the service installed; year of initial operations; and inclusion of the VCT center's structure in other health units. The VCT centers that failed to answer the questionnaire (63, or 16 .4% of all the services) had the information on the last three variables collected by means of telephone contact.
The data obtained directly from the VCT centers were complemented by information on trends of the epidemic (National STD/AIDS 14 of the municipalities (counties) with and without VCT centers. Data were col-lected for the year 2005, using the population 13 years and older as the reference whenever pertinent and available, except for the data on the Incentive Policy, which refer to 2006, the socio-demographic data, which are from the 2000 census, and the epidemiological data, from 1990 to 2005.
Evaluation of the VCT network was organized in four dimensions. The first dimension attempted to characterize the network's coverage by estimating: (1) the proportions of AIDS cases and residents in municipalities with VCT centers, in relation to the total number of cases and the country's total population; (2) number of VCT centers per million inhabitants; and (3) number of HIV tests performed under the Unified National Health System (SUS) per thousand inhabitants. The population and AIDS indicators were analyzed over time, with the objective of studying the gradual development of the VCT centers' coverage over the course of 15 years.
The second dimension analyzed the synergy between the geographic distribution of the AIDS epidemic and the VCT network, with the aim of observing whether the services were implemented where the epidemic was actually a public health problem. The unit of analysis was municipalities that have VCT services implemented, which were categorized according to their incidence rates: municipalities with ≥ 25 AIDS per 100 thousand inhabitants were classified as having high incidence, from 10 to 24.9 AIDS cases per 100 thousand inhabitants as medium incidence, and those with ≤ 9.9 AIDS cases per 100 thousand inhabitants as low incidence. Municipalities without AIDS were included in a specific group.
The third dimension aimed to evaluate whether the municipalities considered priorities for AIDS prevention and control were covered by the national VCT network, adopting as the unit of analysis the set of cities with medium or high incidence and the municipalities included in the Federal Incentive Policy.
The fourth analytical dimension aimed to identify factors associated with the presence or absence of VCT centers in given cities. This study adopted the set of municipalities with medium or high AIDS incidence, comparing epidemiological, socio-demographic, and health system indicators for groups of municipalities with and without VCT services. The analyzed indicators related to: (1) AIDS epidemic: incidence and time since onset of the epidemic in the municipality; (2) response to AIDS: proportion of resources from the Federal Incentive Policy for AIDS treatment applied to prevention and care and number of HIV tests performed per thousand inhabitants; (3) economic and social: per capita GDP, HDI-M (Municipal Human Development Index), and life expectancy at birth; (4) health system: public expenditures on health, coverage of primary care services and number of physicians, medical consultations, and outpatient procedures per inhabitant.
Comparison of municipal indicators was based on tests related to the nature of the variables, i.e., means were compared with the Student t test, and the chi-square test was used for proportions, with a significance level of 0.05.
The information used to construct the indicators, according to the sources, included: (1) 14 -HDI-M, GINI, per capita GDP, life expectancy at birth, and infant mortality.
Results
A total of 383 VCT services were identified, corresponding to 2.3 services per million inhabitants ( Table 1) . The years 1996, 2001, and 2003 had the largest number of services implemented (127), representing 33.1% of all the VCT services in Brazil (Figure 1 ). The VCT services are mostly under municipal management (87.2%), included in specialized AIDS care units (40.9%), or part of primary care services (21.6%) ( Table 1) .
As a whole, the national VCT network accounted for 630,046 HIV tests in the year 2005, considering the 282 services that provided this information. Of these, 81.9% performed up to 15 HIV tests per day and were classified as medium or small services. The proportion of positive tests varied from 0.05% to 20.8%, excluding ten services that did not report any positive tests. Nearly two-thirds of the services (63.1%) reported an HIV-positive rate equal to or greater than 1%, higher than that of the overall Brazilian population from 15 to 49 years of age, which is 0.6% (Table 1) .
In the year 2006, a total of 4,444,364 HIV tests were performed under the Unified National Health System, corresponding to 23.8 tests per thousand inhabitants. In municipalities with VCT services, this figure was 2.3 greater than in municipalities without such services (43.7 and 18.6 tests/thousand inhabitants, respectively) ( Table 1) .
The national VCT network covers 285 Brazilian municipalities, which corresponds to 48.8% of the Brazilian population and 69.2% of the AIDS cases. These proportions showed a positive variation from 1990 to 2005, with an incre ase of 1.4 and 3.2 times for the population and the number of AIDS cases, respectively (Table 1 and Figure 2 ).
Since 1998, there has been a decrease in the growth of coverage rates. This slowdown is as- sociated with the expansion of the VCT network, predominantly in cities with smaller populations and a lower concentration of AIDS cases. Importantly, 54.5% of the services have been implemented since 2000 (Figure 1 ), and 67.9% of these were in cities with up to 200 thousand inhabitants. In this context, it is important to emphasize the systematic increase in the time lag between the appearance of the first AIDS case and the implementation of the first VCT service in the respective municipality. In 2005, on average, this lag was 16 years, four times longer than in 1990 (Figure 2) . Thus, although an important share of the VCT services have been implemented since 2000, the national VCT network is characterized as being located in municipalities where the epidemic is older, as shown by the high percentage (97.1%) of cities with VCT services that reported their first AIDS case before 1995 ( Table 2) .
The VCT network, considering the 383 existing services, is implemented mainly in municipalities with medium or high AIDS incidence rates (84% of the units) (Figure 3) , considering that the majority of the VCT services (70.8%) are located in cities with incidence rates higher than the national rate for 2005 (18.2 AIDS cases per 100 thousand inhabitants). The incidence rate in cities with VCT services is 1.4 higher than in cities without such services (Table 1) , although ten Table 2 Characteristics of municipalities with medium or high AIDS incidence (≥ 10 cases per 100,000 inhabitants), according to presence of VCT centers. Brazil, 2005.
Municipal indicators VCT p-value Present Absent
Characteristics of municipalities (Figure 3 ).
The absence of VCT services in 86.8% of the 1,584 municipalities classified as having high or medium AIDS incidence (Table 2 ) may be related to the health care model, which is characterized in these municipalities by higher Family Health Program coverage and more primary care consultations per inhabitant. These municipalities also display a more recent HIV/AIDS epidemic, considering that 41.1% of them reported their first AIDS cases after 1995.
Meanwhile, in the municipalities with VCT services, the health care model is characterized by having more physicians and more non-primary procedures per inhabitant (which includes medium and high-complexity procedures). The municipalities in this group have larger populations and proportionally better social indicators, such as higher life expectancy at birth, lower social inequality, better HDI-M, and lower infant mortality, as compared to the municipalities without VCT services, but with the same AIDS incidence rates (Table 2) .
Health expenditures, mean AIDS incidence rate, number of primary care procedures in STD/ AIDS, number of medical consultations per inhabitant, and the proportion of funds from the Federal Incentive Policy invested in care and prevention did not help differentiate between municipalities with and without VCT services, so no association was identified for any group with the municipalities that were analyzed (Table 2) .
Importantly, 67 of the 285 municipalities with VCT services (23.5%) are not among those classified by the Ministry of Health as priorities and that receive Federal funds to conduct program activities. These municipalities (data not shown in table form) show lower AIDS incidence rates than the other priority municipalities, are located in regions where the epidemic is more recent (59.7% of the services are in the North and Northeast), and have the worst social and health indicators of all the municipalities with VCT services, with a per capita GDP of R$8.2 thousand (approximately U$4,500/year), HDI-M of 0.71, infant mortality rate of 34.8 per thousand live births, and low number of medical consultations per inhabitant (1.3).
Discussion
The Brazilian national VCT network is implemented in regions with high or medium AIDS incidence, covering municipalities with an important share of the country's AIDS cases and approximately half of the national population 13 years or older. The services have been implemented mainly in municipalities where the epidemic is older and which have a health care model characterized by a greater presence of physicians and a supply of secondary care services, with a prevalence of medium and highcomplexity procedures.
However, the network's scope is limited, and the population in a significant number of municipalities with high AIDS incidence and that have been defined as priority areas for control of the disease lacks access to VCT services, thus jeopardizing the role of these services in promoting universal access to HIV diagnosis in public health services and consequently reducing the country's capacity to control the epidemic more effectively. The municipalities without VCT services perform fewer HIV tests within the sphere of the National Health System and have worse social development and health infrastructure indicators.
The lack of VCT services in these municipalities can have negative implications for the supply of HIV diagnosis to the population. Specialized testing and counseling centers have been assessed as the most adequate services for providing HIV diagnosis with quality 15 , constituting an alternative for overcoming typical barriers to access within health services.
The unavailability of HIV diagnosis in the health system can induce individuals to rely on testing in places or situations that are not recommended by health agencies and which, in specific cases, violate ethical principals and individual rights, such as testing performed at the workplace, in blood banks, or during late pregnancy or childbirth, as demonstrated by various Brazilian studies 3, 16 .
The negative consequences of the inadequate supply of HIV testing also entail: precarious or nonexistent counseling 11 ; reduced efficacy of prophylactic measures against mother-to-child transmission 17, 18 ; antiretroviral treatment initiated in advanced stages of the disease 19 ; an increase in the number of new infections and deaths from AIDS 20, 21 ; and a probable increase in the risk of HIV transmission through blood transfusions, due to the fact that persons in risk situations turn to blood banks for HIV testing, thus increasing the odds of giving blood during the window period 22 .
It is significant that a relatively low proportion of all the HIV tests performed under the National Health System occur within VCT services. The services' idle capacity and the need to expand the actions they perform have been the object of discussion in the literature 9, 11, 12, 13 , based on the observation that the proportion of the Brazilian population that has already had an HIV test 3, 5 increased only slightly in recent years.
There is a worrisome lag between the appearance of the first AIDS cases and the implementation of VCT services in a given municipality. Early, anticipatory prevention and control measures in relation to the epidemic have been identified as important factors for obtaining positive results with AIDS 23 . This should be considered a strategic aspect in light of the epidemic's growth in small and medium-sized municipalities, which show the worst social and health indicators, as observed in the study. This situation can be reversed by health policies that encourage HIV testing. The study's results suggest that the increase in the number of new VCT services, especially in the years 1996, 2001, and 2003, is related to three distinct aspects. For example, the World Bank Loan Agreement implemented from 1994 to 1998 was the principal factor in financing and disseminating VCT services, allowing their implementation in Brazil's main cities 24 . Meanwhile, the year 2001 coincided with the scaling-up of strategies to diagnose and treat infected pregnant women, within the context of preventing mother-to-child transmission. And in 2003, HIV diagnosis was defined as a priority for controlling the disease, as reflected in the strengthening of the laboratory network, with advertising campaigns to encourage testing and the establishment of the Federal Incentive Policy, which has expanded the number of municipalities with specific AIDS programs.
A positive aspect of the VCT services is their capacity to help promote equitable access to HIV diagnosis, as evidenced by the high HIV-positive rate detected by them. This corroborates studies on the epidemiological and socio-demographic profile of VCT users 25, 26 . Priority care for more vulnerable individuals is related to the services' organization and activities, which minimize stigma and prejudice and facilitate the individual's decision to seek the test 1, 27 .
This characteristic of VCT services is relevant to the extent that important proportions of the most vulnerable social groups do not test for HIV, as demonstrated by cross-sectional studies in various regions of Brazil: 72.7% of homosexuals 5 , 34.2% of injecting drug users 28 , and 63.5% of sex workers not included in prevention programs 29 have never had an HIV test.
Potential limitations to the study are the fact that part of the information was obtained through the services' own managers and databases, which are known to be deficient in some cases 10 . This may result in less precise information and idealized answers, e.g. concerning the number of tests performed by the services.
Furthermore, despite the effort to include all the services identified as VCT centers, regardless of such characteristics as their position within the health network or time since they began operations, it is important to recall that the definition of VCT services is rather imprecise and may have influenced the number of services included in (or excluded from) the study. At the limit, this includes health services that offer testing and counseling in routine care for the user population and that may have been characterized as VCT services, thus influencing the coverage rates. The study attempted to control these effects by double-checking the information, which allowed extending the observed results to the set of services under the national VCT network. 
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